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PROBLEM TO BE SOLVED: To use a peripheral 
processor equipped with a conventional interface such as 
an RS232C at the time of constructing a system by using 
a USB (universal serial bus) interface simultaneously 
accessible with plural peripheral processors. 

SOLUTION: A terminal printer 15 constructing a POS 
system incorporates a communicating part 20 equipped 
with a USB interface 5 and an RS232C interface 7 so that 
data exchange can be attained between the USB 
interface 5 and the RS232C interface 7 corresponding to 
an end point included in a token packet by using a 
driver 23 of the USB interface 5. Thus, a host can 
attain data exchange even with a peripheral processor 
which is not equipped with the USB interface only by 
changing the end point. 
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ABSTRACT 



problem To enable a peripheral processing device comprising a conventional interface 
such as an RS232C to be used when constructing a system using a USB 
interface capable of being simultaneously accessed by a plurality of peripheral 
processing devices. 

SOLUTION A communication portion 20 comprising a USB interface 5 and an RS232C 

interface 7 are provided in a terminal printer 15 forming a POS system, and end 
points containing token packets are supported using a driver 23 of a USB 
interface 5, thus enabling data exchange to be performed between the USB 
interface 5 and the RS232C interface 7. As a result, the host is capable of 
exchanging data even between peripheral processing devices not having a 
USB interface simply by changing the end point. 



CLAIMS 



1 . An information processing device characterized by comprising a first interface 
portion capable of designating identification information indicating a device address and a 
transceiver terminal and exchanging data with a host; at least one second interface portion 
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capable of exchanging data with other devices; and a transfer portion capable of 
exchanging data to which has been appended said identification information corresponding 
to the other devices connected to this second interface portion between said first and 
second interface portions. 

2. An information processing device as recited in claim 1, characterized in that said 
first interface portion is a USB interface, said device address is a device address, and said 
identification information is a device end point. 

3. An information processing device as recited in claim 1 , characterized in that said 
information processing device is a peripheral processing device capable of exchanging 
data with the host side through said first interface portion. 

4. A data transmission method characterized by comprising: 

a first communication step of designating identification information indicating a 
device address and a transceiver terminal and exchanging data with a host; 

a second communication step of exchanging data for other devices connected to 
at least one second interface portion; and 

a transfer step of exchanging data to which has been appended said identification 
information corresponding to the other devices connected to this second interface portion 
between said first and second interface portions. 

5. A data transmission method as recited in claim 4, characterized in that said first 
interface portion is a USB interface, said device address is a device address, and said 
identification information is a device end point. 



Japanese Patent Application Page 3 

Laid-Open Publication no. Hi 1-296315 



DETAILED DESCRIPTION OF THE INVENTION 
Technical Field 

The present invention relates to a data transmission method used for exchanging data 
between peripheral processing devices (peripheral devices) such as a host or a printer, and 
an information processing device having such a function. 

Conventional Art 

The universal serial bus (hereinafter referred to as a USB) which enables data exchange 
between a wide range of peripheral devices or peripheral processing devices (hereinafter 
referred to as devices) including printers with a personal computer (PC) as the host 
computer (hereinafter referred to as host) is posed to be employed as the standard 
interface in many PC's and devices. This USB is a cable connection type serial bus, 
enabling simultaneous access by a large number of devices, having high data reliability, 
and enabling hot plugging which enables connection, arrangement, use and severance 
during operation of the host or device, so that it is expected to be employed as the 
connection interface of many types of peripheral devices. 

In order to enable simultaneous access to a plurality of devices (peripheral devices), the 
data transfer between USB interfaces is begun by transmitting from the host side to the 
peripheral device side a token packet containing the device address (hereinafter referred to 
as the address) on the USB assigned to each device and the transmission or generation 
source (source) of the data, or a device end point (hereinafter referred to as an end point) 
indicating the receiving or consuming destination (sink). For example, with regard to the 
large amount of data exchanged with a printer or scanner, a bulk transfer pipe is set up 
between the host and device, such that a data packet comprising data to be exchanged and 
a handshake packet indicating the state of transmission or reception are sequentially 
exchanged after the token packet. In addition to the bulk transfer pipe (bidirectional for 
transmission and reception), a control transfer pipe used when the device is first connected 
and an interruption transfer pipe used for transfer of interruption data are set up between 
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the host and the device, with the exchange (transaction) of data belonging to each pipe 
being composed of the above-described series of packets. Additionally, frames spaced 
apart by 1 ms are formed by the plurality of transactions, and the frames are repeated, 
thereby exchanging various types of data simultaneously between the host and the plurality 
of devices. Additionally, a function of retrying data exchange when an error has occurred 
during data exchange due to the handshake packet is supplied, so that a large amount of 
data can be transferred reliably at high speeds. 

Fig. 4 shows an example wherein a POS terminal system has been constructed using a 
USB. In this POS system 1, a terminal printer 12 and a customer display 13 are 
connected as devices to the host 11 . When performing data exchange through the USB 
interface 5 installed in each device, the address of each device is designated in order to 
exchange the data as described above, so that the POS system 1 can be made easily 
simply by connecting USB interfaces 5 through the hub 14 by means of a cable 6. 

Problems to be Solved by the Invention 

In this way, a large number of devices can be easily connected to the host by employing a 
USB interface. However, when considering the conventional employment of other serial 
interfaces such as the RS232Cor parallel interfaces, there are some devices wherein the 
interfaces provided in the device cannot be restricted to a USB interface, and providing a 
new USB interface in such as device causes price increases. Additionally, if the host side 
is made to have only a USB interface as standard, systems which continue to use devices 
which have been used conventionally cannot be constructed. On the other hand, with 
regard to the host side, a USB interface which can perform data exchange with a plurality of 
devices with a single interface is not provided, so that the inclusion of a conventional type 
interface such as RS232C for connecting conventional devices ill also cause cost 
increases. 

Therefore, the present invention has the object of offering an information processing device 
and data transmission method wherein data are exchanged by designating an address and 
end point from a host as in a USB, and when transmitting using an interface where a wide 
range of peripheral devices can be connected simultaneously, a USB interface is used from 
the host, and data exchange is possible with a device having a conventional interface such 
as an RS232C or a SCSI. Additionally, it has the object of offering an information 
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processing device and data transmission method wherein a USB interface and 
conventional interface can exist together when forming a system using an interface such as 
a USB interface which will enable a wide range of peripheral devices to be connected. 

Means for Solving the Problems 

Therefore, the information processing device of the present invention comprises a first 
interface portion capable of designating identification information indicating a device 
address and a transceiver terminal and exchanging data with a host; at least one second 
interface portion capable of exchanging data with other devices; and a transfer portion 
capable of exchanging data to which has been appended said identification information 
corresponding to the other devices connected to this second interface portion between said 
first and second interface portions. In an information processing device employing a USB 
interface as the first interface portion, the device address corresponding to the above- 
described device address (address) and the identification information corresponds to the 
device end point (end point). 

Additionally, the transmission method o the present invention is characterized by 
comprising a first communication step of designating identification information indicating a 
device address and a transceiver terminal and exchanging data with a host; a second 
communication step of exchanging data for other devices connected to at least one second 
interface portion; and a transfer step of exchanging data to which has been appended said 
identification information corresponding to the other devices connected to this second 
interface portion between said first and second interface portions. 

In the information processing device or transmission method of the present invention, it is 
possible to transmit and receive data with respect to other devices connected to the second 
interface portion from the first interface portion in accordance with an end point due to the 
transfer portion or the transfer step. As a result, data transmitted from the host to the USB 
interface can be transmitted and received between one or a plurality of other devices 
connected via a conventional interface based on the end point. As a result, it is possible to 
communicate with a plurality of peripheral devices with a single address assigned to the 
information processing device with the host, and data can be exchanged with a plurality of 
peripheral devices simply by changing the end point. Thus, a system using a plurality of 
peripheral processing device can be constructed using an information processing device 
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having a single USB interface. Additionally, it is possible to employ devices for 
transmitting and receiving data using a conventional type interface such as a conventional 
RS232C, SCSI or Centronix as other devices (peripheral devices) connected to the second 
interface portion. Accordingly, by employing the information processing device or 
transmission method of the present invention, it is possible to readily construct a system in 
which a multi-linkable interface such as a USB interface is combined with a conventional 
interface. Additionally, since the system can be constructed without provided a USB 
interface in all of the devices (peripheral devices), so that devices which do not have USB 
interfaces can also be incorporated into the system, and it is possible to have a system 
composition which uses conventional resources with respect to a host having a USB 
interface. Additionally, the cost can be reduced for constructing a system such as a POS 
system using a host having a USB interface. 

This type of information processing device can also be actualized as a so-called hub or 
transmitter which has the function of an intermediary between the host side and the other 
devices. Additionally, the information processing device can be achieved as a peripheral 
processing device for a printer capable of sending and receiving data with respect to a host 
side through a first interface portion. Furthermore, it is possible to form a system 
comprising a conventional interface connecting other peripheral devices with respect to a 
peripheral processing device having these functions. 

Embodiments of the Invention 

Herebelow, an embodiment of the present invention shall be explained with reference to the 
drawings. Fig. 1 shows a summary of a POS system 1 employing a transmission method 
according to the present invention. In the POS system of the present embodiment, a PC 
11 which exchanges data through a USB interface 5 as in the system explained on the 
basis of Fig. 4 above is employed as a host computer, and a terminal printer 1 5 and 
customer display 1 6 are connected to this host 11 . The terminal printer 1 5 in the POS 
system 1 of this example has a transmission portion comprising two ports of different types, 
that is, an RS232C interface 7 and a USB interface 5, so that a portion of the data received 
in the USB interface 5 can be outputted from the RS232S interface 7. On the other hand, 
the customer display 16 of the present example has an RS232C interface 7, has a terminal 
printer 15 connected thereto, and is capable of receiving data from the host 11 through the 
transmission portion 20. 
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Fig. 2 shows the schematic structure of the terminal printer 1 5 of the present example using 
a block diagram. In order to support the function of a USB interface 5, the transmission 
portion 20 of the terminal printer 15 of the present example comprises a first port 21 for 
providing the hardware connection environment of a USB interface, a universal controller 
22 for controlling the hardware for transmissions through the port 21 and a USB driver 23 
for performing software control such as forming data packets for transmission. The USB 
driver 23 is capable of exchanging data with application software (application) 35 for 
performing control of printing for the terminal printer 15 through the client driver 31 and bus 
32 of the terminal printer, and data is exchanged via the USB interface 5 between the 
application 35 of the terminal printer 15 and the host 11 through this path. 

In order to support the function of an RS232C interface 7, the transmission portion 20 
comprises a second port 41 for providing a hardware connection environment for R232C, 
and an RS232C controller 42 for controlling transmissions through this port by means of 
hardware, data being supplied to the RS232C driver 43 from the USB driver 23 through the 
internal bus 25. The USB driver 23 of the transmission portion 20 of the present example 
determines the address and end point by decoding the token packet of the USB described 
above, and acquires the content of the data packet which follows the token packet 
containing the address assigned to the terminal printer 15. Then, if the end point 
contained int eh token packet is an end point assigned to the customer display 16, the data 
is sent to the RS232C driver 43, and received data are supplied to the customer display 16 
using the function of the RS232C interface 7. Thus, the USB driver 23 has the function of 
a transfer portion in the transmission portion 20 of the present example. 

Fig. 3 shows a summary of the procedures in the transmission portion of the terminal printer 
1 5 of the present example using a flow chart. First, at step 51 , the reception of a token 
packet 56 through the USB interface is awaited. A token packet 56 comprises a packet ID 
(PID) 61 indicating a packet type, an address 62, an end point 63 and a circulating code 
(CRC) 64 for correcting errors. When data is sent from the host 11 , a PID 61 indicating 
that it is a transmission, a destination device address (the address of the terminal printer in 
the present example) 62, and an end point indicating the consumption destination of the 
data, e.g. an end point 63 indicating an application in the customer display 16 are sent from 
the USB interface 5 of the host 11 as a token packet 56. The USB interface 5 of the 
terminal printer 15 decodes the information contained in the token packet 56, and if the 
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address 62 is a number which has been assigned to the terminal printer 15, receives the 
token packet 56 and the subsequent data packet 57. 

In step 52, the USB driver 23 of the present example decodes the end point obtained in the 
token packet 56, and if it is a number assigned to the customer display 16, sets the transfer 
destination of the data in the data packet 57 following the token packet 56 to the RS232C 
interface 7. The end point 63 can be assigned to each function (source of functions for the 
host 11) achieved by the application and the like, and a plurality of end points can be set for 
a single address. Therefore, an end point assigned to an application 35 in the terminal 
printer 15 and an end point with a different number can be provided with the same address 
and sent to the terminal printer 15, with the data sent by designating an end point different 
from the application 35 being able to be transferred to the RS232C interface 7. 

When the transfer destination of the data is set, the data sent in a data packet 57 is 
transferred to the transfer destination according to step 53. The data packet 57 comprises 
a PID 61 , data 65 and a CRC 64, and in step 53, the data 65 is transferred to the RS232C 
driver 43. Then, in the RS232C interface 7, the data is converted to the RS232C format, 
then sent through the port 41 to the customer display 16. 

After transmitting data, in step 54, the USB driver 23 waits for the status which indicates the 
state of reception to be sent from the transmission destination, i.e. the customer display 16. 
When the status is received, the state is converted into a handshake packet 58 in step 55, 
and transmitted from the USB interface 5 to the host 11 . The handshake packet 58 is 
composed of only a PID 61 , and it is possible to send back the three states of an ACK 
indicating that the data has been received without errors, a NAK indicating that the data was 
not received and a STALL indicating that the receiving side has stalled. Therefore, the 
host 11, upon receiving a NAK according to the handshake packet 58, retries transmission 
of the same data packet 57, and as a result increases the reliability of data transmission. 
Additionally, if stalled, the host takes over to overcome the cause of the stall. 

Roughly the same process as above is performed when sending a status or the like from 
the customer display 16 to the host 11 side. In the USB, when transmitting from the device 
side, a PID 61 indicating reception and a token packet 56 having an address 62 and an end 
point 63 is sent from the host 11 side to the device. In the transmission portion 20 of the 
present example, when the token packet 56 has been received, the device which is the 



Japanese Patent Application Page 9 

Laid-open Publication No. H1 1-296315 

transmission destination from the end point 63, in this example the customer display 16 or 
the application 35 of the terminal printer is selected, and if there is data to be transmitted to 
that device (function), the USB driver 23 receives and converts it into a data packet 57, and 
transmits the result to the host 11 through the USB interface 5. Then, when the data is 
received by the host 11 , a handshake packet 58 is sent to the transmission portion 20 of the 
terminal printer 1 5. 

By performing communications through the transmission portion 20 of the present example 
in this way, it is possible to perform transmissions between the host 11 provided with the 
USB interface 5 and the customer display 16 provided with a conventional RS232C 
interface without forfeiting the properties of the USB. Thus, the host 11 is able to 
exchange data with the customer display 16 which is a peripheral processing device which 
does not have a USB interface simply by changing end points, and a system such as a POS 
using peripheral processing devices having conventional interfaces can be constructed 
while using the USB interface 5. Therefore, the conventional resources can be effectively 
used. Additionally, since there is no need to install USB interfaces in all of the peripheral 
processing devices when constructing a system such as a POS based on the USB interface, 
the expenditures required therefor can be eliminated. For example, in the above- 
described example, it is possible to connect two peripheral processing devices to the host 
11 with a single USB interface. Of course, the conventional interface need not be 
restricted to one, and it is possible to have a plurality. Additionally, the type is not restricted 
to RS232C, and various types of interfaces can be installed as shall be explained below. 

While an example wherein the transmission portion 20 is contained inside the terminal 
printer 15 containing the POS system 1 has been explained above, it is also possible to 
make the transmission portion 20 independent in the form of a hub. Then, a POS system 
can be made by providing a Centronix type interface in addition to the RS232C interface 7, 
and connecting a conventional printer through that interface. However, if an information 
processing device having the functions of the present invention is provided in independent 
form as a hub, the number of devices necessary to form the POS system 1 will increase. 
Therefore, in terms of the cost and installation space, it is often preferable to offer it in a 
state of internalization inside the terminal printer as in the present example. 

Additionally, the conventional interface provided in the transmission portion 20 need not be 
an RS232C interface which is a serial interface or a Centronix interface which is a parallel 
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interface, and for example, a SCSI interface may of course be employed. Additionally, the 
interface between the USB and SCSI can be obtained by transmitting and receiving data by 
assigning device identification numbers corresponding to the end points. 

Effects of the Invention 

As described above, the information processing device and data transmission method of 
the present invention enables the construction of a system which combines an interface 
which enables simultaneous access to a plurality of peripheral processing devices by 
designating an address and end point such as the USB interface which is expected to be 
useful in the future for connecting a host with peripheral processing devices, with a 
conventional interface such as the RS232C interface which performs transmissions with 
respect to a respective connected peripheral processing device. As a result, there is no 
need to provide a USB interface in all of the peripheral processing devices nor to add a 
conventional interface to the host when constructing a system such as a POS centered 
around a host having a USB interface, thus allowing the system to be constructed at a low 
cost. Additionally, the system can be constructed by using the peripheral processing 
devices without any modifications, so that the currently available resources can be utilized 
with high efficiency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A diagram showing a summary of a POS system employing the data transmission 
method of the present invention. 

Fig. 2 A block diagram showing the schematic structure of the transmission portion of the 
terminal printer shown in Fig. 1 . 



Fig. 3 A flow chart showing a summary of the procedures in the transmission portion 
shown in Fig. 2. 



Fig. 4 



A diagram showing an example of the structure of a POS system using a USB 
interface. 
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Description of Reference Numbers 

I POS system 
5 USB interface 

7 RS232C interface 

II host 

12, 15 terminal printer 

13,16 customer display 

20 transmission portion 

21,41 port 

22 universal controller 

23 USB driver 

31 customer driver 

35 application 

42 RS232C controller 

43 RS232C driver 

56 token packet 

57 data packet 

58 handshake packet 



